The ongoing strong effort to improve the understanding of laser-plasma interactions and to convert this knowledge into viable real-world applications has given a great impetus to the development of high-energy laser sources. These lasers have so far relied on flashlamppumped amplifier technology, which severely limits the repetition rate and the electrical-tooptical efficiency. This results in a limitation on the amount of science which can be carried out and prevents the translation of laser-plasma interactions into practical scientific, industrial and medical applications. An innovative approach, based on diode-pumped solidstate laser (DPSSL) technology, allows overcoming these limitations and is currently under development within the framework of the DiPOLE project at STFC's Central Laser Facility (CLF). We have developed a scalable, actively-cooled DPSSL amplifier technology based on a multi-slab Yb:YAG architecture capable of delivering nanosecond pulses at multi-J to kJ energies at repetition rates of 10 Hz and beyond with an overall electrical-to-optical efficiency exceeding 10%, a lifetime of several billion shots and with temporal and spatial pulse shaping capabilities [1] . Such lasers can be either used directly to compress matter to extreme densities or to drive high-energy femtosecond laser chains for the generation of laser-driven secondary sources of particles (electrons, protons) or photons (from THz to gamma), making them particularly suitable for a wide range of laser-plasma applications such as inertial confinement fusion, intense X-rays generation and particle acceleration research. We recently demonstrated 10.8 J, 10 Hz operation at 1030 nm using a scaled-down prototype, reaching an optical-to-optical efficiency of 21% (12.8% electrical-to-optical) [2] . To the best of our knowledge, this is the highest pulse energy obtained from a cryogeniccooled Yb-laser and the highest efficiency achieved by a multi-J DPSSL. Two larger scale versions, delivering 100 J pulse energy at 10 Hz operation, are currently under construction at the CLF for the HiLASE project in the Czech Republic and for the High Energy Density (HED) Beamline at the European XFEL facility. In this paper we will provide performance results, with particular emphasis on the benefits this new high-energy laser technology will bring to inertial confinement fusion research and, more generally, to laser-plasma interaction science and applications.
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